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NUMEROUS workers have, for some years past, firmly established the fact
that the solid constituents of the normal faeces are, to some extent, the
production of the body, and not wholly the food residue. The relative
extent of the cointribution thus furnished has, usually, been regarded
as a very small one. Though attempts have been made to estimate
it, yet there is certainly none too much known as to the amount of
fawces arising from this source. The classical studies of Bischoff and
C. Voit5, Muller', Rieder4 and others, by various methods which
have, hitherto, furnished the bulk of our knowledge on the subject,
have of late years been supplemented by the introduction of a newer
method of observation, which consists in isolating segmenits of intestine
fronm the main channel, closing, themn by careful surgical procedure, and
leaving them in place for a longer or a shorter time, after which they
are removed, and the contents examinied. Restoration of the main
channel is, of course, secured by re-approximation at the seat of
resection.

The operation was performed, though for another purpose, by
W. Halsted5 in 1887. In his account he records the fact that an
accumulation occurred in the loop. It was first performed for the
purpose of studying intestinal secretion or excretion, by Hermann6
in 1889. Reports, touchina the use and results of the method, have
since been published by Ehrenthal and Blitstein7 in 1891, Fritz

1 Towards the expenses of this research grants were made by the British Medical
Association.

2 Die Gesetze der Ernahrung des Fleischfressers, 1860.
3 Zeitsch. f. Biol. xx. 1884.
4 Ibid. xx. 5 Amer. Jour. Med. Sci. N.S. XCIV. p. 442.
6 Arch. f. Physiol. XLVI. p. 93. 7 Ibid. XLVIII. p. 74,
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Voiti in 1892, Berenstein2 in 1893, Klecki3 in 1893, and von
Moraczewsky4 in 1898.

The results, so far, have been received critically, for the number of
observations has been too scanty, and the interpretation of results not
yet sufficiently clear. It is conceivable that a pathological factor is
introduced by the necessary operative manipulation, sufficient to affect
results.

Might it then be possible to obtain suggestions, through Hermann
loops, as to the function of excretion, subservient to general metabolism,
or otherwise, performed by the intestine, was a question that had
occurred to Professor Vaughan Harley, while working out his
research on the large intestine. It was thought best to assume,
provisionally, that the contents found within the loop would be able to
give some idea as to the amount of secretion or excretion of various
constituents under different circumstances.

For this purpose two classes of diet were given, the one a pure
meat diet, intended to produce a high nitrogen equilibrium, and
relatively low in calories; the other diet was mainly of carbohydrates,
producing a relatively low nitrogen equilibrium, but one high in
calories. This diet consisted of oatmeal, sugar and nmilk. The exigencies
of the case made analytical determinations of metabolism impracticable,
but it is easy to see that a considerable difference in metabolism would
prevail in each case.

I have made analyses of the accumulated loop contents in five cases.
In two of these the diet had been of meat, in two of oatmeal, and the
fifth, having begun on oatmeal, developed into one of fasting, during
an acute specific disease, for the animal developed " canine influenza,"
and then absolutely refused all food. In all the experiments dogs
were employed.

The operation, with the measurements given, was, in all five cases,
precisely the same, and may be briefly described:

Animal etherised, and abdomen opened under rigid aseptic methods.
No antiseptic chemicals were used after the first incision was begun.
Cecum located, and ileum measured upwards to a point 18 cm. above
its junction with the coecum, and then again, to a second point 36 cm.,
further up. The bowel cut across at each point, and the 36 cm. long

1 Zeitsch. f. Biol. xxix. p. 325. 2 Arch. f. Physiol. LIII. p. 52.
3 Anzeig. d. Akad. f. Wiss. z. Krakau, Oct. 1893. Abstract in Centralbl. f. Physiol.

vii. p. 736. See also Wien. klin. WVochenschr. vii. 1894.
4 Zeitsch. f. physiol. Chem. xxv. p. 122,
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segment syringed through repeatedly from each end, with normal
warm saline solution, until an absolutely clear and colourless efferent
was obtained. Each end was then closed by silk sutures, the closed
segment returned to the abdominal cavity, the main channel being
restored by approximating the upper and lower ends, and returned to
the abdominal cavity. The parietal wound was then closed. It was
found possible to do the whole operation with perfect success, from the
first cut to the last suture in the abdominal wall, in a little under
30 ininutes.

The animals were carefully treated after the operation, for the first
couple of days taking nothing by the mouth, then going on to milk,
and, later on, to the diet prescribed. The details may, in each case, be
seen in the appendix.

After a longer or shorter period, the animal was killed by chloroform,
and an autopsy made. The loop was then removed, and the contents
emptied and examined. In each case, everything was found soundly
healed. There were always some light adhesions, chiefly omental, but in
Nos. 1 and 3 instances of firm adhesion were found, one in each case.

The loop contents were subjected to a somewhat lengthy and
elaborate quantitative analysis:

(1) Drv solids were estimated by drying to a constant weight
at 600 C.

(2) Total nitrogen determined from weighed amount of fresh
substance, by Kj eldahl method.

(3) Determination of various fats and cholesterin. In this case
the fresh substance was first well dried by absolute alcohol, and then
extracted by ether in a Soxhlet apparatus for a week. The quantitative
estimation of free fatty acids, neutral fats and cholesterin, was then
made from the purified extract in the usual way. The fatty acids were
arrived at by re-extracting the primary residue, after acidifying with
hydrochloric acid, and drying.

It is nmost convenient to express the experimental results in tabular
form; a more detailed account of the experiments will be found in the
appendix.

In Table I. it is seen that the dogs lost some weight after the
operation, but this was not considerable, except in Exp. V., in which
the animal was diseased.

It is further brought out that, although in each case 36 cm. of ileum
were isolated, the segment was found, post-mortem, to vary in length,
and apparently the diet had little or no effect on this.
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TABLE I.

No. of case I

Diet Meat

Weight at operation 7800 gmi
Weight at end of ex- 7550

periment
No. of days lived after 48

operation
No. of days on the diet 30
Length of segment, 3 m
post-mortem 36cm.

Circumference of seg-
ment, post-mortem -

Weight of segment, mi-
nus contents, post- -

mortem
Length of segment,

measured at ope- 36 cm.
ration

Distances above cncum
of lower end of seg- 18cm.
ment isolated

II

Meat

7850 gms.

6700 9,

B.

III IV V
Oatmeal Oatmeal Acute disease
& milk & milk and fasting
7500 gms. 11500 gms. 6800 gms.

6900 ,, 10750 ,, 4850 ,,

38 21 46 24

23 12 38 12

58 cm. 70 cm. 28 cm.

11-5 cm. 9 5 cm. 14 cm. -

171 gms. 99 gms. 58-2 gms. 54 gms.

36 cm. 36 cm. 36 cm. 36 cm.

18 cm. 18 cm. 18 cm. 18 cm.

We can now consider the contents of the segment, the results being
represented shortly in Table II.

TABLE II. Examination of contents of segment.

Meat

Weight fresh 38-6 gms.
Reaction to litmus Alkaline
Consistency Thick paste
Colour Yellowish

brown
Intensity of odour Very slight
Percentage lost by evapo- 71-46

ration at 650 C.
Percentage of dry solids 28-54
Absolute weight of dry) 995 gm.

solids

Absolute weight of total)
fats (excluding choles- 0-83 gms.
terin)

II

Meat

544 gms.
Alkaline
Creamy
Dull yellow

Marked

83-56

III
Oatmeal
& milk

311-5 gms.
Alkaline
Gruel-like
Light brown

IV
Oatmeal
& milk

1585 gms.
Alkaline
Liquid
Brown

Marked Slight

92-25 94-83

16-44 4-75 5-17

89-4 gms. 14-79 gms. 8-19 gms.

14-31 gms. 7-56 gms. 1-71 gms.

A greater or less amount of yellowish-brown loop contents was

found in each case, varying in consistency. The material possessed a

characteristic odour, varying in intensity, but always the same in kind.

The odour, when well marked, was decidedly disagreeable, but save

FI. xxv, 26
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V
Acute disease
and fasting
74 gms.
Alkaline
Semi-fluid
Yellowish
brown

Slight
84-3

15-7

21-21gms.

4-96 gms.
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for its unpleasantness, certainly presented no resemblance to that of
faeces.

It resembled the smell one sometimes meets with in stale purulent
tuberculous sputum, or in old tuberculous abscesses, and is, perhaps,
more associated with the presence of various fatty acids, than of the
aromatic group of compounds.

In reference to the colour of the loop contents, it was ascertained
that urobilin was uniformly absent. In one case, a little baematin
pigment was found in the scar, and in one or two cases, which died
within a fortnight of the operation, a resolving ecchymosis was noticed
to exist at the same place. The characteristic colour of the contents
amassed was certainly not due to this source. On the other hand, a
microscopic examination of the material found adjacent to the mucous
membrane of the loop showed that a yellowish-brown pigment was
formed within the epithelial cells. In the large majority this was
found to be diffuse, but on searching carefully, cells were found in
which the pigment was, as yet, only present in dark granules; and
again, other cells were found, wherein the pigment was present in
larger and more strongly coloured masses, and interspersed with
fatty-looking granules. As the cell-membrane and structure became
indistinct, the colour became diffused.

It may be remarked that the loop substance contained numerous
bodies, like those which may be observed in faeces, and in the case of
the smaller bodies of this kind, every gradation could be found between
them and the epithelial cells. In the case of the larger, it could be
often seen that they were constituted as conglomerations of bodies, in
all respects similar, individually, to the smaller. The inference is that
some or all of the bodies alluded to as found in the fteces, are originally
derived from the epithelium of the intestine, and also that the pigment
of the faeces must be derived, in part at least, from the same source.

In addition to these bodies there were seen, in some specimens,
bundles of crystals, closely resembling in their physical characters
those of calcium phosphate, as seen sometimes in urinary deposit, and
in no way resembling fat crystals. In many cases it could be seen that
these crystals had been formed, or begun to be formed, in a cell, the
cell outline being still distinctly discernible. It would be incautious to
assume that these crystals were really what they resembled, but, if they
were so, it would cast an interesting light on the method of excretion
of calcium.

The microscope also showed many fat globules, mostly small, some
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fat crystals, very few cholesterin crystals, a few crystals of ammonio-
magnesian phosphate, and much granular d6bris.

In considering the results of the foregoing experiments, one is at
once struck by the differences between them in various points. The
total amount of solid contents, for instance, was about 10 gms. in No. I.,
and about 90 gms. in No. II., yet both were animals of the same weight,
and fed on the same diet. No. I., moreover, lived 48 days, and No. II.
38 days, the greater amount being found in the one which lived the
shorter time. Then again, Nos. III. and IV. were both fed on oatmeal
and milk; No. III. was a considerably smaller animal, and lived 21 days,
while No. IV. was the larger dog, and lived 46 days. It must be
remembered that the original length of the isolated segment was, in all
cases, the same. The original area of mucous membrane isolated was,
therefore, also about the same in all, though the area, measured post-
mortem, varied as greatly as the size and capacity of the segment.
This bears on the value of Fritz Voit's plan of calculating ratio of
amount of contents per day, for the period of experiment, to each
squiare centimetre of mucous surface of loop, as measured post-mortem.
It becomes manifest that deductions based on this ingenious and
attractive method are seriously open to fallacy.

Notwithstanding all these variations, the result of No. II. shows
that there are very considerable possibilities in the excretory power of
the intestinal mucous membrane. In this case, the moist weight of the
substance accumulated in the segment isolated, originally only 36 cm.
long a small fraction of the total length of intestine-amounted to
one-twelfth the total weight of the animal. The dry solids of the
accumulated material amouinted to one twenty-fifth the total dry solids
of the body, reckoning dry solids as 33 p.c. of the body-weight.

And, passing on to another question, I think it can be safely said
that the results shown in my five completed experiments afford no
evidence that differences of metabolism caused by diet have any
influence on the amount or constitution of the contents accumulating
in an excluded segment of ileum.

We have thus seen that differences in diet apparently have no
effect on the amount of intestinal accumulation in the excluded
segment of ileum. At the same time, it appears to be a physiological
occurrence in the normal intestine. Up to the present, all who have
done personal experiments argue that it is, with the exception of
Klecki (toc. *cit.). Considering this to be the case, he conducted
experiments in which he found a considerable accumulation in some
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and not any in others; and it was in the latter that he had attempted
to sterilise the mucous membrane of the segment, an object sought
also to be accomplished by Ebrenthal and Blitstein, and by
Berenstein, in some of their cases. Klecki does not appear to have
verified the absence of bacteria by the usual bacteriological methods,
but he assumed that the reason why he got very little accumulation
was that he had succeeded in eliminating the action of micro-organisms
by his attempt at sterilising the gut, and therefore the accumulation
which occurred in the other cases was due to the stimulating action of
bacteria. In answer to this, we must be permitted to hold grave
doubts as to whether it is possible to sterilise the inner suirface of the
intestine, by any means at present known, without mortally injuring
the bowel, and it is far from safe to assume, without culture experi-
ments, that sterilisation has been successfully accomplished.

With this qualification, however, I am disposed to suspect that the
amount of bacterial stimulation and the amount of material shed from
the bowel are, more or less, proportionately related. If the intensity
of odour in the loop conitents can be taken, in some measure, as an
average of bacterial action, the results in my own series certainly seem
to favour the idea of some such relationship, for the intensity of odour
was certainly directly proportionate to the amount of material (dry
weight) existing.

Again, the amount of meconium obtained from a new-born infant
similarly compared, is certainly so small as to be remarkable, seeing
that it is the product of the whole alimentary canal, and has had a
comparatively long time to accumulate. One is especially impressed
by the comparison, when one considers the copious result obtained in
No. II.

The circumstance that the mucous membrane is not subject to the
stimulus of food residue, etc., passing over it would, I think, tend to
lower the rate of secretion and desquamation. And here, we might
note incidentally, that the increased amount of faeces which occtur with
a vegetable diet may possibly be not so entirely due to a greater
amount of food residue, as has usually been taken for granted, but to
greater stimulating power from the mucous membrane, by the contact
of a less easily digested substance.

In Table III. the percentage relation of the dry solids is put
together.

It is seen thEtt the percentage of nitrogen does not differ to the
same extent as the total quantity of contents was found to do.
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TABLE III. Contents of segment, percentage relation to dry solidls.

I II III IV V
Oatmeal Oatmeal Acute disease

Meat Meat & milk & milk and fasting

Nitrogen 8'47 1034 12-33 10 11 6-6

Totalefates (ecluding 8-35 15.9 51-16 20-95 23'39

Free fatty acids 1-83 3 9 21,32 2A47 5-34
Fatty acids present 1-96 4-1 14-65 11-7 15-92

as soaps 4
Neutral fats 4-56 7 9 15-19 6-78 2-23
Cholesterin 6-69 2 6 8-21 10-68 7,17
Ash 11-15 9.1 6-84 24-71 1919

It has to be considered that, in these intestinal loops, the bowel is
an absorbing organ, and not merely that excretion goes on. It is not
demonstrated by analysis, but it may be deductively argued that, of the
nitrogenised matters shed into the sac, proteids are likely to be digested
and absorbed with greater relative rapidity than nuclein and such
substances possessing considerable powers of resistance to digestion.
This would tend to cauise a progressive accumulation of this, and other
relatively insoluble matter. However this may be, it is experimentally
certain, from the above results, that a considerable percentage of the
nitrogen in No. III. must have existed as a constituent of much more
highly nitrogenised compounds than proteids, for the total fats and
cholesterin form 59,37 p.c. of the total solids, and the ash 6-84 p.c.,
together making 66 21 p.c. If the remaining portion, 33.79 p.c., were

all proteid, it would equal 62 = 5-42 p.c. of nitrogen. But the actual

percentage of nitrogen was more than double this, i.e. 12 33 p.c., which
is enough to yield 77-06 p.c. of proteids.

The analysis of the fats shows a very great difference in the
various loops, as to the percentage present. It would appear that diet
certainly influences the fats, since the two dogs on meat (I. and II.)
show a much smaller amount than those fed on oatmeal and milk, or
the fasting dog which was for the first 10 days fed on oatmeal and
milk.

The percentage of cholesterin, however, seems very little influenced
by diet, since the percentage, although a little lower in the first two
dogs, is not markedly below that in the last three dogs.

The fact, demonstrated by the analysis, that free fatty, acids and
soaps occur, and in the latter, sometimes largely in the loop, deserves
attention. We must note that it may really be a circumnstance of
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considerable physiological importance. We must conclude that the
absorption of fat goes on with excretion, and therefore the amount
actually found by analysis is, by no means, a measure of the total
amount formed. It would appear, from the results of these analyses,
that soaps are formed from the product of the intestine itself.

The variations in the percentage of ash are such that no deductions
can be drawn from the results obtained.

The bowel is known to be the main channel for excretion of earthy
phosphates, and, according to Hamburger', Gottlieb2, Fr. Voit3,
and others, the bowel-coats are also the chief seats of iron excretion.
As far as iron is concerned, Bunge4 believes that it does not come off
as a secretion of the local glands of the bowel, butt as a constituient of
shed bowel epithelium. Now von Moraczewsky5 has shown that the
colouring matter in the loop's intestinal contents contains iron, and nmy
own microscopic observations, already described, have shown that a
pigmlentary change goes on in the epithelial cells, which appears to be
the source of the above-mentioned colouring matter.

We may observe here too that it has been shown by Fr. Voit,
J. Forster, and E. Voit, in reference to calciunm, and by Fr. Voit
again, in reference to iron, to be probable that the amount of calcium
salts and iron found in the intestinal contents, is not a measure of the
amount actually shed, but that there is a concurrent excretion and
absorption, making a local circulation.

In concluding this paper I desire to record my extreme indebted-
ness to Professor Vaughan Harley, my friend and teacher, for his
help and unvarying kindness. The surgical part of the work was, in
every case, carried out with his assistance, and its suiccess is largely
due to his co-operation. My thanks are also due to my friend
Dr Francis Goodbody, Assistant Professor in the Laboratory, for
much further assistance.

SUMMARY.

In a closed exclusion segment of ileum, a mass accumulates, which
may become very large, as has been shown by Hermann and other
observers.

This mass varies in amount in different cases, and it is not unlikely
that the variation depends, to some extent, on the amount of stimulation

1 Zeitschr. f. physiol. Chem iv. p. 248. 1880.
2 Ibid. xv. 8 Loc. cit.
4 Lehrbuch d. physiol. Chem. 2 Aufl. p. 89. 6 Loc. cit.
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of the mucous membrane by bacterial products, etc. This represents
a normal physiological occurrence. But while excretion occurs, re-
absorption is probably a concurrent phenomenon. This makes it
equially probable that the total amount excreted was indefinitely larger
than the absolute amount found present in the segment when examined.

Reabsorption is probably, to some extent, selective, and the relatively
unabsorbable substances, such as nuclein, would tend to accumulate.
The nitrogen is certainly sometimes, if not always, largely present in
much more highly nitrogenised compounds than are proteids.

There is no evidence that the excretion of nitrogen from the bowel-
wall varies according to general metabolism in the same way as occurs
with the kidneys. Though the amount of material excreted from the
intestine may form a larger portion of the fxces than has hitherto been
supposed, there is no evidence that the results of ordinary methods of
measuring nitrogenous metabolism are thereby affected with serious
fallacy. It would make the apparent level of nitrogenous equilibrium
come out lower than the real, but no more than this.

The small yield of feces noted to occur on a purely flesh diet, or
during fasting, represents a minimum, and is probably much below the
normal yield of bowel-produced feces.

There is positive evidence to prove that more or less of the colouring
matter of the feaces is derived from the shed bowel-epithelium, and has
nothing whatever to do with the bile.

Iron is excreted from the body by the intestine, wholly or partly,
through the shed epithelium cells. There are some indications to
suggest that calcium phosphate is excreted in the sanme way, through
shed epithelium cells.

There is a production, and presumably also a reabsorption, of fat
through the medium of the bowel-epithelium, forming a local circulation
in the same way as probably occurs in the case of nitrogen, and as
other authorities believe to occur also in the case of iron and the earthy
phosphates.

In connection with the fat excreted, soaps are found, and these must
play a part in fat absorption hitherto unrecognised. The relative
importance of this function is uncertain.

The results, obtained in the experiments, cast some light on
questions concerning putrefaction in the intestine.

The results also show that, if the symptoms in intestinal obstruction
are largely due to the development of toxic substances by bacteria in
accumulated bowel contents undergoing stasis, their development must
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depend on some factors additional to what exist in these exclusion
experiments, since none of the dogs experimented upon exhibit any
such symptoms.

APPENDIX. ADDITIONAL PARTICULARS OF EXPERIMENTS.

No. I Dog, weight 7800 grams.

After operation, nothing by mouth for 48 hours. A little water on 3rd day, 250 c.c.
milk on each of two succeeding days. On 6th day, took only about 50 c.c. milk, and
vomited some of it, seemed well otherwise. Seemed quite well on 7th day, and took
250 c.c. milk. 8th day, 140 c.c., and seems to have vomited it: 9th day, vomited, but kept
down 250c.c.: 10th day, took 500c.c. milk, passed soft fmeces, which contained some
oxyhsemoglobin: 11th day, 635 c.c., another soft stool, a little Hb present, no oxyhamo-
globin: 12th day, 650 c.c. milk, and 50 grms. meat: 13th day, 300 c.c. milk, and 100 grms.
meat: 14th day, 700 c.c. and 200 grms.: 15th day, 300 c.c. and 300 grms.: 16th day,
200 c.c. and 40 grms., fresh blood in stool: 17th day, 200 c.c. and 500 grms.: 18th day,
200 c.c. and 500 grms., animal very thin at present: 19th day, no milk, meat and water
only, to have 500 grms. meat per diem: 48th day, perfect health, weight 7550, been on
meat only for 30 days, killed by CHC12. Abdominal wound perfectly healed, peritoneal
cavity exhibited some loose adhesions of omentum to gut, there was one firm adhesion.
Ends of isolated loop adherent to neighbouring parts, but not firmly, seat of approximation,
ditto. The isolated loop looked absolutely healthy, sausage-shaped, full, but not tense,
length 36 cm. immediately after removal, but it afterwards contracted. Seat of approxi-
mation measured 18 cm. above cnecum.

No. II Dog, weight 7850 granms.
A little water given on 2nd day, after operation: 100 c.c. milk on 3rd day, and 200 c.c.

oln 4th day. On 5th day passed first fteces since operation, normal appearance. Milk
increased-on 6th day, 550c.c.: 7th day, 700c.c.: 9th day, 700c.c. milk and 50grms.
meat: 10th day, 400c.c. and 100grms.: 11th day, 400c.c. and 200grms.: 12th day,
250c.c. and 400grms.: 13th day, 150c.c. and 500grms.: 14th day, and henceforward,
500 grms. meat, and water, only. Remained in perfect health to 34th day. Weight 6700
on 32nd day. Went off appetite after 34th day, but no other symptom. Never vomited
once since operation. As appetite did not return, killed by CHCI2 on 38th day. On
opening abdominal cavity, a large pale sausage-shaped mass presented itself. This was
the exclusion-segment. Appeared to be full of fluid contents, and contained no gas.
Some omental adhesions at each end. Intestines free. Seat of reunion perfect, with only
a trifling amount of loose adhesion to adjacent omentum. The large size and weight of
the segment seemed quite sufficient to explain the indisposition of the animal during last
few days.

No. III Dog, sveight 7500 grdans.
In washing out loop-segment at operation, a tangled mass of tapeworms dislodged.

No untoward symptoms after operation. On 3rd day, 100 c.c. milk: 4th day, 200 c.c.:
5th day, 400 c.c.: 6th day, 750 c.c.: 7th day, 800 c.c. and a little oatmeal: 8th day, ditto:
9th day, milk 250 c.c., oatmeal 170 grms. (dry weight): 10th day, oatmeal increased.
Weight 6950 on 13th day. Went on well till about 20th day, when the animal vomited,
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and was disinclined for food. Being no better on the 21st day, was killed by CHC12. On
opening abdomen, found some omental adhesions to scar of abdominal wound, and also
about the loop ends, loop formed a large sausage-shaped body. Seat of reunion healthily
united, but the bowel a little above this was united by an adhesion to the bowel a little
below, so as to loop up the part containing the seat of reapproximation, in a shape
somewhat resembling the Greek 0. Halsted (loc. cit. p. 442) has described same as found
in one of his own resectioD cases.

No. IV Dog, weight 11500 grams.

Time of operation, 30 minutes. On 2nd day after operation, 190 c.c. milk: 3rd day,
425 c.c.: 5th day, 750 c.c.: 6th day, 500 c.c. milk, and 50 grms. oatmeal: 7th day, 400 c.c.
and some oatmeal, animal a little inclined to mope: 8th day, diet and condition same:
9th day, better, slight diarrheea, milk and 50grms. oatmeal: 10th day, same: 11th day,
400 c.c. milk and 100 grms. oatmeal, very fair appetite: 12th day, 600 c.c. milk and
100 grms. oatmeal, still a little diarrheaa: 13th day, weight 9250, very hungry, 710 c.c.
milk, 150 grms. oatmeal: 14th day, same: 15th day, very well indeed, weight 9050,500 c.¢.
milk, 175 grms. oatmeal: 16th day, 450 c.c. milk, 200 grms. oatmeal: 17th and 18th days,
same, bowels always a little loose: 19th and 20th days, 450 c.c. milk, 250 grms. oatmeal,
weight 9600 on 20th day: weight 10500 on 27th day: weight 10750 on 35th day. Gets as
much oatmeal as he can eat (about 300 grms. daily). Weight 10750 on 42nd day. Killed
by CHC12 on 46th day. At autopsy, everything soundly healed, a few light adhesions
about the region concerned in the operation. Isolation segment sausage-shaped, tense,
contents fluid.

No. V Dog, weight 6800 grans.
Operation as usual. Time taken, 28 minutes. Nothing but a little water given during

first two days. 3rd day, 100c.c. milk: 4th day, 200c.c.: 5th day, 400c.c.: 6th day,
500c.c.: 7th day, 750c.c.: 8th day, 750c.c. and some oatmeal, weight 5550: 9th day,
750 c.c. milk and 85 grms. oatmeal (dry weight): 10th day, 500 c.c. and 170 grms. oatmeal:
11th day.-On this day the animal, which had hitherto seemed in perfect health, began
to show signs of loss of appetite: on 12th, 13th and 14th days, appetite still bad, cough
developed, weight 5250 on 14th day: on 15th day, the appetite improved, but the cough
continued: on 19th day, appetite again became bad: on 20th and 21st days, appetite very
bad, ate nothing, weight on 21st day, 4850: continued to refuse food of any kind absolutely,
and on 24th day was killed by CHC12, as it seemed too ill to recover. The case was
evidently one of the same acute specific disease going about London at the time, and which
about the same time killed several other dogs belonging to the laboratory, and among
them several which had been operated on in the course of this experimental series, and
which died during the third week after operation with similar post-mortem appearances.
The post-mortem appearances in No. V showed a condition of broncho-pneumonia. The
heart was remarkable, in that it continued to beat for 15 minutes after its removal from
the body, in a basin of warm water. The peritoneal cavity was healthy, with a few
omental adhesions, similar to those described in previous cases. The isolation-segment
was smaller than in the three preceding cases.


